Abstract. IEEE 802.15.4 standard is becoming one of the most popular technologies for the deployment of low rate Wireless Personal Area Networks with strong power constraints. In order to reduce the energy consumption, beacon-enabled networks with long network inactive periods can be employed. However, the duration of these inactivity periods, as some other configuration parameters, are conventionally set to default values and remain fixed during the whole network operation. This implies that if they are misconfigured the network will not adapt to changes in the conditions of the environment, particularly to the most determining one, i.e. the traffic load. This paper proposes a simple procedure for the dynamic adaptation of several key parameters of IEEE 802.15.4 networks. Under this procedure, the 802.15.4 parameters are modified as a function of the existing traffic conditions.
. This stack is designed to satisfy the market needs for energy efficient, low cost (bellow one dollar) and low rate wireless embedded devices. IEEE 802.15.4 compliant transceivers operate in the Industrial Scientific and Medical (ISM) radio bands with a maximum transfer rate of 250 kbps at 2.4 GHz (with 16 available channels), which can be decreased to 40 kbps or even down to 20 kbps at the 915/868 MHz bands (channels 0 to 10). The standard also contemplates the possibility of providing real time services through Guaranteed Time Slots (GTS). There are two different modes for the MAC sublayer to operate: (1) the beaconless mode, also denominated point to point, in which unslotted CSMA/CA is used between nodes to communicate, and (2) the beacon-enabled mode, which utilizes slotted CSMA/CA. In this last case communications are synchronized through the transmission of beacons, i.e. a special type of frame that is periodically emitted by specific nodes (coordinators). In order to keep synchronized, nodes must associate to a coordinator and stay active to receive the Beacon. Under this beacon mode, transmissions are only allowed within a special period, the Contention Access Period (CAP), which begins immediately after the Beacon emission and whose duration is defined by the coordinator. After the CAP, GTS (Guaranteed Time Slots) may take place. During the remaining time until the next Beacon, the nodes enter into a low consumption state (or sleeping mode) reducing their duty cycle and consequently saving battery power. Although the beaconless operation mode is less complex and does not present any scalability problem (as far as it allows nodes to transmit at any moment), it may force the nodes to be listening to the radio channel continuously. This leads to a useless waste of energy while GTS are not possible. On the other hand, the beacon-enabled mode is more complex to configure and implement as it may demand a strict synchronization of the nodes.
The main challenge and also the main attractiveness of IEEE 802.15.4 is its potentiality to set up self-organizing networks capable of adapting to diverse topologies, node connectivity and traffic conditions. In fact, most advantages of employing IEEE 802.15.4 strongly depend on the configuration of the Medium Access Control (MAC) sublayer. This paper proposes several enhancements for the dynamics of the IEEE 802.15.4 MAC layer. The proposal includes different algorithms to adapt and optimize the activity periods and the time of transmission of the nodes in an IEEE 802.15.4 compliant star network according to the traffic load. The analysis of the performed simulations shows that a wrong election of the beacon-enabled mode parameters may severely affect the global network behavior. This paper is organized as follows: Section 2 briefly describes the configuration and operation of beacon-enabled IEEE 802.15.4 network. The section also reviews some existing proposals to adapt the configuration to the traffic load. Section 3 presents the algorithms proposed to optimize the network performance while Section 4 compares them by means of simulations. The final Section 5 summarizes the main conclusions and suggests some possible research lines.
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Configuration of 802.15.4 Networks
The IEEE 802.15.4 standard defines two types of devices: Full-Function Devices (FFD) and Reduced-Function Devices (RFD). The last ones are only enabled to communicate with its coordinator. Typical leaf nodes, such as sensors, will be RFDs. FFDs may play any role in the network, i.e. coordinator (PAN coordinator or intermediate router in multihop networks) or leaf node. A coordinator manages and centralizes the communications of a star topology formed by a set of associated nodes. When operating in a beacon-enabled mode a coordinator announces itself and the corresponding network identifier by broadcasting beacons periodically. The nodes associated with a coordinator must synchronize to this frame. The time between two consecutive beacons is called the Beacon Interval (BI) and its structure is called Superframe (see Figure 1) . The Superframe can be divided into two periods: an active part and an inactive one. All the communications between a coordinator and its
